160   APPLICATION  OF HYPERBOLIC  FUNCTIONS

include many sections.    If the hyperbolic theory of telephony

Is to have general and useful application, it must embrace
composite lines with a satisfactory degree of simplicity. As
the theorv is extensive, has already been worked out to a con-
siderable extent,* and is likely to be worked out much further
in future, only an abstract can be given here.

An obvious method of dealing arithmetically with a composite
line, in order to arrive at a quantitative knowledge of its
properties, is to find either the equivalent T or the equivalent
II, for each successive section separately, connect these equiva-
lent sectional conductors together, in the proper series order,
and compute an equivalent T or II of the combination, by
repeated use of the star-delta theorem (Appendix E). Such a
final equivalent T or H may be called a merger T or II;
because it is arrived at by merging successive J"s or Z7's. It is
always possible, theoretically, to arrive at the merger T or II of
a composite line in this manner; although, in the case of a
line of many sections, the process is long, tedious, and liable to
arithmetical mistakes. In general, the final T or U of a com-
posite line is dissymmetrical; whereas the equivalent T or II
of a single line is symmetrical. That is to say, the equivalent
T of a composite line has its two arms unequal, and the equiva-
lent II of a composite line has its two pillars unequal. Any
composite line, no matter bow numerous may be its component
sections, and no matter how many casual loads may be applied
to it, at its junctions, either as impedances inserted in the line,
or as leaks to ground, must be capable of representation by
one and only one T, or by one and only one H; t so that one

* See Bibliography, 52 and 61.

f If we consider a composite telephone line as Laving a dissymmetrical n,
then referring to Fig. 63, it is evident that, in general, such a line should
present some telephonic dissymmetry ; because the pillars of the n, acting
as shunts to the terminal apparatus, are unequal at the two ends of the line.
Consequently, a markedly dissymmetrical line, having, say, a long cabled
section at one end and a long aerial section at the other might be expected
to show some dissymmetry in telephonic operation. Although such dis-
symmetry has long been known in telegraphy, over dissymmetrical compo-
site lines worked at high speeds with Wheatstone apparatus, yet the
condition of dissymmetrical telephony does not seem to have been reported
in any publication.ested.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